Conformational basis of the phospholipid requirement for the activity of SR Ca(2+)-ATPase.
The delipidated sarcoplasmic reticulum (SR) Ca(2+)-ATPase was reconstituted into proteoliposomes containing different phospholipids. The result demonstrated the necessity of phosphatidylcholine (PC) for optimal ATPase activity and phosphatidylethanolamine (PE) for the optimal calcium transport activity. Fluorescence intensity of Fluorescein 5-isothiocyanate (FITC)-labeled enzyme at Lys515 as well as the measurement of the distance between 5-((2-[(iodoacetyl) amino] ethyl) amino)naphthalene-1-sulphonic acid (IAEDANS) label sites (Cys674/670) and Pr3+ demonstrated a conformational change of cytoplasmic domain, consequently, leading to the variation of the enzyme function with the proteoliposomes composition. Both the intrinsic fluorescence of Trp and its dynamic quenching by HB decreased with increasing PE content, revealing the conformational change of transmembrane domain. Time-resolved fluorescence study characterized three classes of Trp residues, which showed distinctive variation with the change in phospholipid composition. The phospholipid headgroup size caused the conformational change of SR Ca(2+)-ATPase, subsequent the ATPase activity and Ca2+ uptake.